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m m m 



5 :^mm\ts mm.^m^ (pev) ^a-t :/u y vmm (he v) mz. 

m (N i -MH) /-^y^^JfSiEOZl'An^omW^S. (SOC : State of 

Charge) ^mMt^i^m^zmir^o 
10 nm^m 

m(D^nm^i^mibmh0i<f3i^j;:t>\zsocmm^n^x\,^:^o so 
cpm^iEm\zn^-k.i^\zu. ^mn^n^xi^^^—A^mosoc^ 
15 lEmizm^T^r.h-m'^-miz-fsi^o 

ib^-A^^'^M(DsocmM:^^tvx. ^-r^ mmmmizm.mmmY ii 

mr. nmm&v. mmmmms lom^-A^^. mmm^vrcmmo)^ 
mnmy c (t-i) ^vc (t) lvxm^i^x. miEm&Y' (=v 
20 --vc (t)) sr^js?). MiEftjEV tmmi t<D^r^-i^^mmim'^ 

I I oM^3&^e.. soc^mM-r^^oiffi^^ mxu. #M2 o o i 
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- 2 2 3 0 3 3-^^^#BS)o 

A O ^ iS: It 1/ — h ^ L T ± 2 A © « H ^ 25 ^ -g- £ ) , 1^ ^ © 

oa#ffi<^p^i:bT. mum^\^t^mm(D^mnmY c (t-i) ^ 

15 Vc (t) aiUTH^b, i^-llfiJBEt^j^^^^^UfeSOCCDit^SrfT 
20 

:^mm\t. ±m(Dmm^\z^^xf3:-^nfth(Dx^r). ^oumt. 
nmm^mm(D^m^^\friz^mmmmm. ^mmBE^m^x^^-:^ 
m^^zf^mm^m^v. tn\z^^mmmizm^m^^^tim^x%. 
25 soc^Mmm\zm^x^^:&m^^nmm^mm^^^t\z;^^o 



2 



wo 2005/010540 



PCT/JP2004/010983 



^\t. ±5 OA) test). m^(Dm.^-t$^m^^mmtmmmx'm^m. 
(Dm%^iz^n^^M.mnm.m^mM(Dm.mp^ m^i^. o. 3 Ah) 

m^i^-mfkf3iE(D^^^m\f^rcmm^^^<Dmmmm\z^v)^tbrzi&i&, 
m.m\z:isvf^m^i!A'i£u<Dm(DmR^>^x$>^mM.wm& (vs ep) 
10 ^mm-r^jimt. w^o^mm^n^ m^u. m^omMm^^i ot> 

i:^)Vh^mTh^t\,^v^m it)^$>^mmmmvx mxu. io# 
m) mrc^ntzm^^z. -^kmrnoi^^mm^^i^mmms. (voc) ^ 
wm-r^nnt. m^mm im^\t. i^m) \zmir^mMmm&^rc 
15 umnms.(Dm<tm (Avb) ^n-mt^jimt. mM.^mm^rc\tm 
mm&(D^<tm\zmr^\^^x. -Amm\zM-r^m^^ikmmm.m (aq 

:^mm\z^^~-;kmm(D^nmm^mm^:^mt-^ ^\Zs mMmm& 
^rc\tmnm&<om^hm (AVb) tcMux, ^:kmm<Dm^^^xs^ 

20 ikm^miz^^vx^^-^n^mmmtm(Dmm^^ (AVbc) 
xsm^^^ (Kb) ^i^ibm^'r^jimt. ~;kmm(Dm^^^xs^ik 
m^m\z^wvx^m'^n^. mw^m(ommmmx<D^nmmm.m\z 
M-r^mmt!(Dmtmx^^mn-:hm.^tmm. (Keq) ^i^i^m^-r^ 
nmt. -rkmm(Dm^^^rs%ikm^m\z^^vxm^^n^. 

25 ^m<D^mmmx<D^mmm^&\zMT^^mm&(Dm[:,mx^^^m 
mm^^^m: (Kpo 1) ^^tbrni^-r^nmt^^^. m^iEnmm 
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^»AQeJA. AQe=KbX (AVb + AVbc) / (Keq+Kp 

5 :kmm\zmn^mmf)^^m^mm\z^iif^m^^nmnm.m (AQm) 
^^m^^umt.m^^ikmm^mizm'zsi^^x^'Anmo^mn&iy 
poi) ^w^m^^jimt. m^^mmmm.mizm-^\^^x:=-:kmm<Dm 
mtj (veq) ^nm-r^nnt. m^mmiz:^Qn^6^mmmo:>mtm 

(A Vp o 1 ) :^^Z^Mmti(Dmtm. (A V e q) SX^^:^ 

10 -^^> m^^nmmm.m(Dwmj:m\z^\^^x. ^mmB.^itm. mmtj 
mtm. ^^xsmMmm,&^rcummm&(Dmhm\zm^\,^x. 
i&M^s (AQe) timm-^ti^o 

^^tm. ^^xsMMmmm^rciitmikm&omhmiz&r^^^x. 
15 iAmm^mizM-r^miE^wii («) ^nm-r^nm^^^. mm%mm 
nm.m (AQm) \zmiE^^^mwhxmM^mmmm,m (aqc) tf^ 

JICT, :5i'@«JBE^>fk;«^A Vp o 1 , ^«;^3^{b«^ A V e q . M 
20 MiE^fgCati, Q! = A Vb/ (A V p o 1 + A V e q) T^^n^o 

^mmB(Dwmi:m\z:$5^^x. m^mmm\zMm-^nrcm^^ikmm 

(AQe) Jc:S":?ViT#ffi$n:/5:^@mjE (Vppre) MM 

^nmmm.m (AQm) ii\zm^^^x. ^mmB (vpo n ;&t^tH$ 

mmm.m (AQe) ^cS*C?ViT#tB$tlfc®«:^j (Vepre) i:. S!l 
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^^ikmm^m (aqhi) tizm-J^^^x. mn,t! (veq) -fymm^n 

nxi^^^^mtj-mwmm^ii^mmhx. mmtiif)mm-^n^o 
mm<o^^^m^-r^rcib. ^mm\z^^—:kmm(D^mm&m^:^ 

m\t. :^^mizm^~Amm(D^nnm^mmm-:^m^m\f^xm'^^n 
10 (AQe) ^nm-t^jint. m^^mmmm.m\zm-:3\^^x. 

—:knm<D^mmB. (vpe) ^nmn-r^umt^^tshcDx&^o 
mmoum^m^t^^tb. :^mm\zm^=-'Am,m<Dm^^mim^-^ 

mt. :^mm\zWt^~^Amm(D^nmnm.mm^-:^^^m^^xm^^m 

mm^m (AQe) ^wm-r^umt. mM^nmmm.m\zmr:^^^x. 
15 —'Ammom^^m (soo ^mmt^jintti^tsho^xh^o 
mB<DEm^mm-r^rci^. :^mm\zm^-:knm<D^nmm^mm 

^mm\t. =i:km.m\zm,n^mm^mmy'-^ (i (n)) tvxmm^ 

^mmmM^t. -'Amm<Dm^mm^ms.y'-^ (v (n)) tvxm 

(m^\t. ±5 OA) id^t). m^cou^-^m^^mmtikmmx^ 

imxiit. 6 o-y->:/;P4'©#i 0 0) &.±x$>r). mWamoUy' 

-^(Dmm^\z:id},-f^^nmm^mtimM(Dmmp^ (m^\t. o. 3 a 
25 h) \z;^^t\f^-o^m iimrc^nrcm'^iz. mwnmo^uy'-^izMh 
X. m^\^—mm:f^Eo^m^mw!Lmm^m^(om^mm\z^y)^if>rz. 
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5 ^\t. 10^1^) mrc-^nrcm-^iz. :i^^ii?&(^«^mjE;o^&M*Jt«jEE 
(voc) ^wm-r^mnmmnm^t. mmmm m^\t. i^m) 
\z^\f^mM.nm&^rc\tmnnjE<D^itm (AVb) ^nm-r^m^ 

~Anm\zM'r^m^^nmnm.m (AQe) ^n-m-r^mM^nmm 

10 ^mm^^h^m^TchcDx;^^. 

:^mmiz^^~'Amm<D^mmmmmm^mm\t-^ ^\z. uM^mms. 
^rc\tmiScms.(Dmtm (AVb) tc^jLT. -^Ammomi^^j^xs^ 
nnmm\z^^VT^^-^n^m&m\:.m(Dmm^wii (Avbc) c^j; 
zsmmmm. (Kb) ^^i^m^r^mSimitmmmi^w^ymm^B.mm 

15 ^t. ~'Amm(Dmm^^x^^mm^miz^^vx^^'^n^. m^m 
m<Dmmmmx<D^iscmmm.&\z^'r^mni](Dmhmxh^mmti^ 
'fb^ic (Keq) ^^j&ig^-r^®m*^Yb^^^^^t. -:kmm(D 
^^^^n^mm^miz^i^vx^^-^n^. mwmmommmmxo 
^mmmm.mizMT^^mmE^(Dm.itmx$>?>^mm&^^MWii (kp 

20 oi) ^'f'Jt>m^-r^^mm&m^M^m^mt^m^. m^^nmm 

AQe=KbX (AVb + AVbc) / (Keq + Kp 

oi) T^$n5^^fflViT^ f^M^mR^r!i\tmMms.(D^itmAY 
h<Dmmitvxmm^tkmmm.mAQe ^wmt^o 
^rc\t. :^^m\z^^~:kmm(D^mmmm.mmMmm\t-^ i^iz. - 
25 '^mm^zi^n^mm-^^^m^mm mpi\^. i^m) \zm-f^m^^isc 
mm^m (AQm) ^^mt^m^^nmmm.m^mmii. mm^tkm 
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m^mizM-^i^^T—^^mmcD^mns. (vpo d ^w-m-t^^mms. 
mn^t. m^^nmmm.m\z^':^ux=i)kmm<omnt! (veq) ^ 

&<omitm (Avpo 1) ^n-m-r^»mm&m<\:,mmumt. m^m 
5 m (mxu. i^m \z:isn^f^ntj(Dmtm (Aveq) ^wm-r^ 

ViT. (AQe) Sr^mfS. 

%mmmm.m (AQm) \zmjEWt^^mnvxmm-^nmm^m (aq 

e) ^Ir^ffi-r^o 

^^mffi^-fbS* A Vp o K ®S:^3^^t;«<&A V e q. M 

miE^Wia\t. a5 = AVb/ (AVpol+AVeq) T^^tlSo 

e) izmr^^^xnm-^nrc^mms. (vppre) aa^^^scm*^ 
s (AQm) t\z&'^\,^x. ^mms. (Vpo 1) sr#m-r§o 

20 *;^c. m^^PBm{::#l±l$n^cfi^3feJ*««m« (A 

Qe) izm'^^^xmm-^nrcmntl (Vepre) Jl!!^^J5t««^ 
m (AQm) tt^^-l^ViT. (Veq) ^^ffif§. 

25 M.mmmm7()^<c>(DMmy''-^ (T (n)) ^A^^-rJ^tLT^is^^^i^ 
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mm.mt(DUa^m\zm-:^^^x. mLmm^mt-^^ommy''-^ (t (n)) 

mmoBm^m^-r^rcib. :^mmizm^-:knm(om^mmm^m 
10 m\t. ^mmizw^^~:kmm(D^nmmm.mm^mm\z^r)^m'^tirc 
mm^nnmm.m (AQe) izm-z^i^^x. —Amm(omwmM (soo 

^mm&^^^xssoc^wmT^^ii^^-^mtt^^o htc^^^x. so 
cfi^Mig5^>«iRi_bb. s o cmm\zj;:^mm<D^mmm'p^m^^titi^ns 

20 

25 :^m^'^t^mw^mmM:^m^^zs^mm&m^:^mz:^\^^mm^m 

^^-ryu—^^^ h Tab So 
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SAQe> ^2 ®:7n— 5^^— hlCcfettS A Vb c . Kb. Keq. K 

«AQ t <Dmmmit^^'r^^yx$>^o 
20 1 (Dmmmm) 

«aiS:5^f >^O-/:J?0T?^SoEI 1 \Z^\,^X.mm/'^y ^ 1 AJi, 

1 0 0 -T-r i57Dli>tfn.-iS''>X5^A0D— gpt bT2t:^ 
§giC'^S^##a:jt^^«5&t-^*n§«?i&E CU 1 0 lA<i:T^fiK$n 
25 §0 
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«?&E CU 1 0 1 A{C:feViT. 1 0 2 «ffiJE-k >+)* (^0^) \Z^V) 

5 ^m-^nr^imm/'^yi^ i o o \H(D^mm':^u y ^ \z:^\'f^m'=f'ns.^m 
^(D-^y:f\jy/fmmi^ms.y'-^Y (n) tvxm^-r^m&mm^ 

<o^nmmm^m&<Di)->':r^j >'^mm'vmm^-i$^ i (n) (^<Dn^ 

10 ^MSii >1J- (^05^) (CJ: D^ffl$n;^m?&A^y ^7 1 0 0 F^©#«m 
ytiy ^\Z^n^M.m^Umy^—:$^T (n) bTayjtt*§Mft?Hy^lH5 

mS.mM^l 0 2f)^^<Dn&v'-i^Y (n) .t, «gSJ|iJ^gP 1 0 3 

e)®«^^-7^-iS^ I (n) m.y'-:$^ iivx. MMmm&mmmi 0 5 
15 izxtj-^n^o mM.nmEE.mwmi 0 5 st> #^®Msij^#<fcb 

T. ^®:^iRi (-) iSScS::^[B] (+) fc^fe^t-smd^T^-i^ i (n) om 
i)m^<Dmm\H (m^iit. ±5 0A) Jca&D> ^m:;^\Pitikm:^m\z^ 
if^mm^-^i (n) O0i!fcj{>t^^i^i2j^± m^}t. 6 0^>':r)V^ 

20 (#iJ;ltf, 0. 3 Ah) fc^'&JS'&fc. m.By'-^V (n) 
37 1 (n) ©m-x-iS^J&^W^Ta&^i:fiJ©ff -So 

:f3:E<o^m^mi^^rcmm^^^(Dmmmmiz^ v . 1 'A<Dmj£-mm,m 
m (jfi^aii) ^M^. mm-fy^^u<Dm(Dms.m. x$>^m 

25 ^^tfSJEV s e p Sr^ttJf §0 

«ffi-x-^V (n) tmrny"-^ I (n) WSS[^JE^#SI5 1 
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mmy^-^ I (n) (Dmnmni^i 0 A^m^$>^) ^rc\tmm^^ m 

m&y'-^v (n) (Drntm-fy^iY^m-i!^^) -^^^^mmmm 

5 JEx— (n) ©^J^fltV a V e JC> I (n) (D^i^mi 

a V e ^lasa^trCfitR c omlc:^i[bfe'b©^J)n;tT. ^Mi^mz^^ 

mB^r^^miEhmikm&v o c ^^m-rs (voc=vave + R 

comXIave)o 

10 §5 1 0 6 3&^e>OMitS:«EEVo c ill^WJEEjS^gP 1 0 7 };iX;b$n, 

15 V (n) tmgfEx-i$' I (n) ©M5^-:$'5&^S^3l#$n-5. 

mmmtmrnmrn^ (Avb c) • pm^is: (Kb) m^^^i i ?«> 
^w^'f3i^\z^l^vx. #3g5='-:/;v (lut) 117 1 tc^feiati^ 
25 h^^tbm^T^o m^\it. 5x:x. mB^^^m<DmMMW^/^ 

VbctbTO. 0 1 (V) J&tLUT 117 1 tdSatt^nTViS, 
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BmijmtMm. (Ke q) ^j^gpi i s\t. ~^Amm(Dm^^%nm. 
(^m) ^m\z^^vx. mt^-':f)v (lut) 1 1 s itc^8?)fBit 

^$n;^MS^~i$^T (n) \zm-^\^^X. MntimtMWiKe Q.^'^iit 
WL^t^o mPiU. M.m.m2 ^'XZXs ®m:^J^'fb^^Ke q^bTO. 
li^)Vh/r>^r ' TV— (V/Ah) *^LUT 118 1 iciBit^n 
10 TVi^o 

:«-^SJBE^^^^ (Kpo 1) ^JggBl 1 

ifi[« (^^ffl) j[^^icfe#bT. (LUT) 119 iic:^se> 

p o 1 ^^fe^je-r^o -^jj^^. mS)^^2 St:, s oc75^6 0 9t 
@«ffi^^^^Kp o 1 iibTO. \it^)vv/y>^y • yv— (v/ 

Ah) jO^LUT 1 1 9 1 ICiBltSnTViSo 
JBI^mjE^fliSli^llP 1 0 8 3i^e.©IBI^SJBEig!<bSA Vb i:. «JSE^ 
20 -fbMsi^^iSL • mm.%WiMn.% 1 1 7 /5> 6 ©SE^-fbSMfi^fc A V b 
c. P^^^Kbt. ®m*^{b^!gclg^g|5i 1 8)&^e>0D^«:^^'ffc;^ 
I^Keqt. la-MftEEfT^^^^^^iaS 1 1 9 5&> e> CD^ft-iglftJBE^^^IgcK 

p o u^. fsj£^*fem«^«tii#g|5 1 i4A(cA:*$n§. a^^iit« 

1 4 AJ*. 

25 AQe=KbX (AVb + AVbc) / (Keq+Kpol) 
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W^l 1 6t^. #M-x~'/;KLUT) 116 1 lC^Jse)t31t$nTVi§. 

T (n) \z^-:s\,>x. ^mmRYve^nmn-r^o 
\z^n^mwnmmM^^zs^mmmmM<Dmmmm\z'D\,^x. m2^ 

■^m^^tsm^mmm^:^m^^n^mm&m^:^m\z^\if^mm^m 

15 ti^-ryu — ^^—hX^^^o m2\Z^\,^X. S*r> -SiJEx-^V (n) 
tmm'f—^ I (n) ^m5^-i$^a:bT«ll^T^ (S 2 0 Do )k\z. X 
7^-/:/S 2 0 lTa!l^^nfettffi5^-i§^ V (n) hmm,y'-i^ 1 (n) 

±mvrc^z>:^(^'^<Dmm^n'^mr:i'ri)^^ib>^mm'r^ (s 2 o 2)„ 

20 X5^^yys 2 0 2(D*IJ^T. #S©MSiJ^ff^^^;^-r«-^ (Ye s), X 

25 V s e p t LT^ffl bfeMA^itmjEV s e p ^^^mjEV b t: 

bT*&J^fS (Vb-^Vsep), 
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(No). X5=-!y ys 2 0 4 mWLy"—:}^ I (n) y^t±|Bb:/fcck 

5 \t. mm^-i^ I (n) cD^^5^«j5>n o^mmmvxi 0 A*#iTabs) 

(Yes) m^it. m^^'-^v (n) 

c^»^>fb«d^l 0#KJiii^bTl VtIc^^T^^) (Yes), T.'rv'Zf 
S 2 0 5 ^C3i^T^ -^-Ol^O^ttS&tlfn -/i7l;i*5ttS«JE5^-;$' V (n) 
®¥J^&tt3TiBic!c«ffiVo c &#tHb, a¥tHbfePaiS[«JEVo c 
10 ^mjEVb tbXl&Mf § (Vb*-Vo c)o 

^SSifei^J^Vi^'a- (N o), ys 2 0 1 tCMoT, ltJE5^— ;5^V (n) 

i:«^5^-i5^ I (n) (DWr-'^-^n^M'^'t^. 
^IC, ;^5^-/:/S 2 0 3 ^;/bttS 2 O 5 T#e)tlfeM^«JEV b ©0f 

15 jesara iccfetts^^ka (tai^mjE^^fba) AVbS: 

(S 2 0 6)o 

^^ic, «ffi^{b«PS^mA Vb c -i^M^^Kb, ^«:^3^lb^ic 
Ke q, :}3J;0J:a'@«jE^^^^Kp o 1 ^^J&^^b (S 2 0 7, S 
208, S209), AQe=KbX (AVb + AVbc)/(Keq + 
20 Kpol) "eS$n§5^^fflViT, 2l!l^«BEVb(O^'ftiaAVb05|im 
^:bTjt^^itfi:«am*AQ e Sr^ttlT^ (S2 10)„ 

© J: -5 LT^ffl $ tlfeit^5feSfemmm* A Q e (;iS^ViT, 
®HVp e ^^Stf^f ^ (S2 11) ^#^«SOC&^tB 
(S 2 1 2), 

25 ii^iOcfca (CUT, Il?t6/1y^ 1 0 OF*iI®=S- 5/^7 tc:fett§ 2a 

s o c :fe J; rx^ssmjE V p e jt $ n § . 
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Kb. Keq. K p o 1 7^ f©^^. -^icSr^ffl b:^Vi:;^^fC J; D ^tH 

'^tirc.mM^nmmm.mAQc. ^j;:zsmmm im^mmcom^^) 
m-^>'^^m^^xm^^nr:Lmm<Dmm^m\zmr:s^^xW'm'^nrc^mm 

10 ^^Tif'7yx$>^o 

M<o^iknmm,mA q t icia^tts :i t *^-e#feo 

mxmmvr^mi tmm<Dm0Z:^^z:^mmt:m'r^m^\z-o\,>x\it. m 
-(Dm^^HhxmM^mmr^o 
nmmm^i 0 3xm^-^nr:immy^-'$^ I (n) zai^3feiS[m« 

ic. ^mm&mnmi i ofcA:f3$n:5„ :a'@«jEE?^^^ 1 1 # 
M-T^— (LUT) 110 1 tc^ji&iBii^nTVi-g), ?s.^^a°^p^ — 

M^JII^gPl 0 41??l!l^$nfeMS5^— (n) JcS 
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^mmw^i 1 iizxtj-^tis m^mm m^\t. i^m) \z 
fett^^^-^iijBEVp o 1 (Dmtm (^^-i^^ff^iba) a vp o i -^m^ 

viT^tB^nfeiJ-^mjBEvp o 1 j&^e>. =^5Et-s5&^. fiff^^rsi mx\t. 

1 ^) B&fc#tt!$n:feit^3fe*5[«mM«A Q e IcS-d'ViT^tB ^ tl^c^^ 
^ttJEEVp p r e ^M^bT^tii^nS, 

10 1 2\z-hxti-^n^o 2\t. #m 

5=— (LUT) 1 1 2 1 ic^jse>iBis$nTv^'5. ^ 

<h bfe^#^MS o c tc:*ft-S^ffi:tr V e q 

ve qs^mr^o 

iipi 1 3 tcA:^$ti. zic:-^. m^mm m^\t. i^m) fc:fetts® 

vpo i^^e., ^jz&'rsj?^^, Bffjt^ip^ (mx\it. i^) m\zwm-^rirc 
20 fi^^sJtm«^»A Q e \zm-:^^^xM-m-^nrcmmtiv e pre 

^itmAYh ^mmEE^^mm^^i 1 1 j&>e>oD^:^iiBE^'fb»A 

Vp o 1 t.mmtim^tmmMmi l 3;&^e>©®«:^j^^t;«A Ve q«, 
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e>. miEm^ai>^a = AYhy (AVpo 1+AVeq) tbT^ffi^ 

^11 o^^zsmmti^nmi i 2\zmi^'^nx. ^n^en. mi^mm 

&s}^<Dm^:^^zsmm}t. mi<Dmmmmhmmx$>^o 

\z:i^\-f^mwmmm^^^xs^mmmm^(Dmm^m\z-z>\^^x. ms^ 
^mvxw^m'T^o 

■:&^^^tsmwmmm^:&iii^J:xs^mmmm^:&mz^n^mm^m 

(n) f)-^^mmmm m^iit. i^m) \zmir:BmM%mmmm.mAQ 
s4 0 6THif^^F^ mxit. 1^) m\znm-^nrcimM^mmm^m 

AQelcSt^ViT#m^nfe^S8«JEVpp r e J;tK®«:^ V e p r 

m-r^ (s 4 0 2)o ^vx. ^ o ^ \zvxnm-^ nrc^mn&v p o 

25 1 *5J;a?jg«:^3V e ci75ie>. :»-@mjEE^^t;m A V p o 1 :fe J;tX®m;^^ 
^«A Ve q?^^ffl-r«» (S 4 0 3)o 
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